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PROJECT GOALS

• ESTIMATE UNCERTAINTY OF 

TEMPERATURE SIMULATIONS

• ESTIMATE TEMPERATURE IMPACTS 

OF DAMS IN THE MAIN STEM 

COLUMBIA AND SNAKE RIVERS

• ESTIMATE TEMPERATURE IMPACTS 

OF TRIBUTARIES IN THE MAIN STEM 

COLUMBIA AND SNAKE RIVERS



ONE-DIMENSIONAL

ENERGY BUDGET MODEL
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CONCEPTUAL MODEL

• FREELY-FLOWING RIVER AND RUN-

OF-THE-RIVER SEGMENTS

• ENERGY BUDGET METHOD

• ONE-DIMENSIONAL (LONGITUDINAL)

• DAILY AVERAGES

• ADVECTION ONLY
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CONCEPTUAL MODEL

• STRATIFIED RIVER SEGMENTS:

ENERGY BUDGET METHOD

TWO-DIMENSIONAL

(LONGITUDINAL AND VERTICAL)

DAILY AVERAGES

ADVECTION AND TURBULENT                    

DIFFUSION



Simulated Water Temperatures  

Option 1
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Simulated Water Temperatures  

Option 2
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OPTION 2



OPTION 3

Simulated Water Temperatures  

Option 3
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OPTION 4

Simulated Water Temperatures  

Option 4
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OPTION 5

Simulated Water Temperatures  

Option 5
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OPTION 6

Simulated Water Temperatures  

Option 6
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OPTION 7

Simulated Water Temperatures  

Option 7
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OPTION 8

Simulated Water Temperatures  

Option 8

0

5

10

15

20

25

2000 2000.1 2000.2 2000.3 2000.4 2000.5 2000.6 2000.7 2000.8 2000.9 2001

Time

T
e

m
p

e
ra

tu
re

 -
 d

e
g

 C

Lower Granite

Little Goose

Lower Monumental

Ice Harbor

DWR Flows



OPTION 9

Simulated Water Temperatures  

Option 9
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OPTION 10

Simulated Water Temperatures  

Option 10
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